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The evaluation of recreation and other uses of environmental
resources poses a problem because markets do not exist for very many
recreational uses of the environment. That is, they cannot be priced
through markets as other commodities. But evaluation is necessary in-
order to compare these against alternative uses, such as mining, electric
power production, etc., which do have market prices.
In the last few years the demand for recreational uses of the
environment has increased, and as demand for other priced commodities
which compete with recreation for the use of the environment has also
increased, t$e need for evaluation of recreation uses has become greater.
Four methods to evaluate recreation have been proposed. One of the
most common is the travel cost method. This method measures willingness
to pay, and therefore the benefits from a specific recreation site by.
using actual observations on use and user characteristics. The method
has been utilized by the Corps of Engineers and other federal agencies
to evaluate benefits derived from recreation areas. In spite of its use-
fulness for planning purposes , it has shortcomings that all users should
be aware of.
The purpose of this paper is first, to focus on one of the problems
found with this method: the inclusion of the variable time as a component
of the total cost of travel. Second is an analysis of the different
approaches for including time,
Difficulties in the Valuation of Recreation and Amenity Uses of the Environment
In the last few decades the demand for outdoor recreation has increased
in the U.S. This phenomenon is attributed to an increase in population, higher2
income, the availability of more leisure time as well as changes in tastes
towards wilderness areas. The latter is in part due to an increase in the
young age strata of the population (Clawson and Knetsch, 1966). The
increases in population and income have increased the demand for other
commodities that also make use of the environmental resources. The use
of the environment for recreational purposes competes with other uses
since recreational uses in most cases exclude extractive uses. Some of
alternative uses,such as open pit mining, can result in an irreversible
modification of the environment in the sense that even if it could be
the
restored, the time (and economic resources) involved in the process would
make the restoration meaningless when compared with the length of the
human life. Also, the irreversibility stems from the degree of fidelity
of the reproduction and its acceptability (Krutilla and Fishers 1975).
For these reasons, some way for placing an




uses of the environment.
of valuation arises from
uses of the environment.
economic value on benefits
to compare with benefits ob-
the fact that markets seldom
The possibility of using
direct market values for commercial recreation sites as a guide is very
limited. Most of the state and federally owned parks and recreational
sites charge a zero or nominal fee that does not provide a conventional
market test. Only a few commercial recreation sites might provide some-
thing approaching a market test. Even the commercial sites fail to provide
a good market test since they involve only specialized types of activities
and may reach only selected parts of the population.
Another problem arises in determining what measure of welfare to use.
Should one use the minimum compensation acceptable for the right to use the
493
environmental resource (equivalent variation) , or the maximum willingness
to pay for the right to use the environment (compensating variation)?
They provide different estimates of demand curves. The area under the
EV which does not include the income constraint is the larger. The problem
of which of the measures should be used remains unsolved. However, Chipman
and Moore (1980)point out that EV is a more consistent measure of change
in welfare than the CV. With the CV measure you
base. In the EV measure, once you pick the base
constant.
Valuation Methods
One early attempt to evaluate recreational
always have a changing
year it can remain
benefits was the $ross
expenditure method. It was based
tion is worth the amount of money
these expenditures include travel
on the assumption that a day of recrea-
that an individual spends on it and
expenses, expenses for equipment and
expenses incurred while in the recreation area. It has several short-
comings. One is that not all of the expenditures reported are actually
generated for the recreation purpose; part of them would have been made
in normal circumstances such as money spent on food, etc. Another short-
coming is that the effect of the expenditure is not felt in the area where
outdoor recreation occurs, for example, the food used in a camping area
might have been bought at home. A third shortcoming stems from the fact
that the gross expenditure figures provide an idea of the magnitude of the
recreation industry, but they do not indicate the value of the losses that
would be sustained if the particular recreation opportunity were to dis-
appear, or the value of the net gain from an increase in a particular
recreation opportunity (Clawson and Knetsch, 1966) .4
Another method used is the market value of fish caught. This method,
designed to evaluate recreation benefits from fishing, imputes to sports
fishing the market value of fish caught calculated at the dockside price
of commercially caught fish. This methodology implies that the primary
objective is the catch and not the activity, This is not the case for
most sports fishermen.
Another method is the cost method. It assumes that the value of
outdoor recreation resource use is equal to the cost of generating it or,
in some extreme applications, to a multiple of that cost. The main short-
coming is that it offers no guide to evaluating a contemplated loss of
recreation opportunities and it provides very little basis for
discrimination between the relative values of alternative investment
opportunities.
The Interim Unit Day Value approach falls short on conceptual
and empirical grounds although it is the method provided by the 1973 Water
Resource Commission’s “Principles and Standards” and it has been used
extensively by federal agencies. A single value per recreation day is
assigned from a range provided for what is called general ($1.50-$4.50)
and specialized ($10.50-$17.90) recreation. The method at best estimates
an average willingness to pay which will approximate the total willingness
to pay only.in unusual conditions. Depending on the values chosen by the




the lack of a
an underestimation or overestimation of the
Many
clear
of the problems that this method presents
explanation of it or guidelines for its5
use (Dwyer, Kelly and Bowes, 1977). These same authors in their analysis
of the different methods for valuation of outdoor recreation advise against
using this method for the reasons mentioned above.
from
from
The Survey method is used to project use of recreation facilities
a population. It estimates the value of the recreation experience
answers to a questionnaire or personal interviews.
The application of the method may
In the two step case, an initial survey
valuation of the recreation area and to
differences among individuals’ answers.
consist of one or several steps.
is directed to elicit users’
identify variables to explain
With the results of this first
survey an equation that explains individual willingness to pay is
constructed. A second survey directed to a larger sample of the user
population is utilized to estimate the values of the explanatory
variables for the whole population. The willingness to pay of an
average individual is then calculated. The vertical summation of
individual willingness to pay results in an estimation of total
willingness to pay (Randall, Ives and Eastman, 1974).
The survey method assumes: (a) that consumers can assign
an accurate value to the recreation experience, (b) that the valuation
can be elicited from users through appropriately constructed questions,
and (c) that respondents would do what they say they will do.
The first point poses a problem because individuals are asked to
give a dollar value for their recreation participation when actual recrea-
tion activities are many times offered at a very small or no charge at all.
Also , the availability of several alternatives influences the enunciated
willingness to pay response of the individual, In some cases the consumermay not even be aware of those alternatives although he or she will
probably switch to another site if the price of participation at the one
under consideration increases too much. All of these problems arise when
the individual is asked for his or her willingness to pay for the right
to use the recreation area (compensated variation). The problem becomes
worse when they are asked for their willingness to sell their rights of
participation in a recreational activity (equivalent variation). Since this
obtaining useless and inaccurate answers is very highl
response by too many individuals that the recreation
infinite value. Too many “infinites” make it difficult
can be an emotion-laden issue and the income constraint is not present,
the likelihood of
An example is the
experience has an
to estimate a demand curve.
In relation to the second point, the questions should ensure in
some way that: (1) the individual understands clearly the question, and
(2) is not employing a gaming strategy since this can result in upward
or downward biases in the final estimation of benefits, In other words,
the questions should not incline the individual to make false assumptions
in answering the question. The case of the free rider is an example. An
individual assumes that others will pay for a park improvement so he states
a zero willingness to pay when in fact he would make use of the improvement
and obtain satisfaction from it.
Finally, the questions should present a realistic situation that
the individual could associate with his own everyday experiences if realistic
answers are to be obtained.
The survey method has advantages over the travel
situations which involve estimating: (1) the value of
cost method in
small changes in7
quality of existing sites, (2) the value of a site which is one of many
destinations visited on a trip, and (3) the effects of congestion on
benefits when there are recreation areas quite similar to the one being
evaluated.
The Voting procedure is a possibility similar to the survey .
approach but that has never been used because of its lack of practicality.
As proposed by Treeman (1979), the voting would be done on alternative
proposals for different recreation opportunities, each associated
with a specific tax increase. Each jurisdiction would vote yes or no
on a different proposal and its associated tax. Given a large number
of jurisdictions involved , a sample point would be obtained from each
jurisdiction. The method would provide unbiased information when all
costs are financed through the jurisdiction’s taxes and all the benefits
accrue to voting residents and their families (Freeman, 1979).
The Travel Cost Method
This method calculates a demand curve for recreation at a site and
estimates the net or total willingness to pay depending on whether or not
a user fee is actually charged at the site. The money cost of travel and
time consumed in this travel are considered an approximate measure of the
price that the individual pays for the use of the site. The procedure to
be followed consists of two steps: (1) The estimation of what Clawson
calls the demand curve for the whole recreation experience. This curve
shows the differences in number of visits and travel costs for different
origins. It predicts visitation as a function of travel cost at a zero
user fee, (Z) Estimation of the aggregate demand for the site. This is
obtained by predicting the use when the fee is raised to successively8
higher hypothetical levels. In this way the increase in fee acts as an
increase in travel cost.
A hypothetical example of the procedure is given below:
1) Estimation of the demand curve for the whole recreation experience
cost Number Visits per
Origin Population per Visit of Visits 1,000 Population
A 1,000 80 20 20
B 2,000 60 80 40
c 3,000 40 180 60
D 4,000 20 320 80
travel cost





0 20 40 60 80 100
annual number of visitors
per 1,000 of population
The equation of this hypothetical demand curve can be expressed
as V = 100 - C , where: ij ij
v~< is the number of visits per 1,000 population from origin i
*J to site j;
j is the site of destination;
c
ij
is the travel cost of traveling
Other variables such as average income of
of substitutes, etc. are usually included
from origin i to site j.
the population, availability
in this demand equation. This
curve allows one to predict average visits per 1,000 population for indi-
viduals facing a specific cost of traveling.9
2) Estimation of the aggregate demand for the site
This is based on the previous data and on the assumptions











annual number of visitors
The area under the aggregate demand for the site measures the
total willingness to pay of the users if a zero fee charge is assumed.
For estimating the aggregate demand curve it is assumed that when
individuals who live at origin B are charged a hypothetical fee of
$20 which increases their cost per visit to $80, they will decrease
their rate of visits to the same rate as those coming from origin A.
This assumption introduces a bias in the estimated demand curve
because it does not take into account that for more distant residents
more time is involved in the trip and this extra time implies a cost
(Cesario and Knetsch, 1970). Also more distant users may be closer
to a substitute site, andlor have difference incomes, age structure,
tastes and preferences and other socioeconomic factors which could





























u’In general the shortcomings of the method as presented here and
originally proposed by Clawson (1959) and Clawson and Knetsch (1966) are
pointed out by Christopherson (1978). Briefly they are: (a) It does
not take into account the very likely differences in income and other
socioeconomic characteristics that may exist among the population in the
various distance zones. (b) The single demand curve used in the Clawson
method implies the consumption of a single good when it seems possible
that people who travel a thousand miles in order to get to a national
park use the site for a different purposes than the people who live
closer and us@ it for a picnic. (c) men the days of usage are used
as a measure of recreation consumption, the variable costs (travel
costs including travel and time) are not variable with the number of
days spent at the site. (d) The model doesn’t adequately account for
congestion; that is, crowding will decrease the rate of visitation but,
as price increases, the usage decreases and congestion decreases,
This in turn leads to an increase in willingness to pay (Smith, 1981).
(e) The method does not take into account the existence of alternative
sites which will be affecting the shape of the estimated demand curve
and, therefore, estimates of benefits. (f) Finally, problems arise when
time costs and the utilitiesand disutilities of travel are considered





these problems such as time costs, socioeconomic character-
were recognized by Clawson (1959) and Clawson and Knetsch
of the shortcomings have been accounted for by later
authors by including explanatory variables such as income of the population,12
attractiveness of the site, alternative sites, size of population by
1/ 2/
age group, etc.— Others such as the value of time-- consumed in traveling
and congestio~’ have been addressed in several ways but they still
remain a source of bias, A reasonable complete recreation model would
include the following variables:
v = f(cij> pi> Bi> Sj, Aj, Tj> yi)>
ij
where:
is the number of trips from population of origin i to recrea-
‘ij tion site j;
Pi is the size of the population at origin i;
Bi is the size of population of age 18-25 at origin i;
Sj is the size of the park j;
Aj are alternative sites j;
Cij
is the travel cost from origin i to site j, it should include
attractiveness of each site j;
Yi is the average income of population at origin i (Easter and Waelti, 1980).
Tj is an index of the attractiveness of each site;
This model still does not account for congestion.
The Treatment of Time in the Travel Cost Method
As mentioned above, the procedure
curve for recreation introduces a bias.
for estimating the aggregate demand
This occurs because of the assump-
~1
Gum and Martin, 1975; Cesario and Knetsch, 1976.
2_/
McConnell, 1975; Cesario and Knetsch, 1976; Wilman, 1980.
Ii Anderson and Bonsor, 1974.13
I
tion that users from a closer origin react to an increase in user fees
which increases their total trip costs, by decreasing their participation
to the same rate as individuals located more distantly from the site.
This assumption does not take into account the higher cost of time for
individuals living farther away which is influencing the number of visits
per 1,000 population (Cesario and Knetsch, 1970).
It was recognized by Clawson in 1959 that although the method uses
the money cost of travel, this may not be the only cost involved. The
time required to visit a resource based area such as the Grand Canyon
might well be a major cost to many potential users and it is not
included in the calculation directly.
Later on in 1966 Clawson and Knetsch referred to the same problem.
They noted that the demand curve as estimated by their method would
be an underestimation of the true demand for the recreation resource
since money spent on traveling is not the only cost to consider. Time and
utilities from travel are costs that many times, although not always, are
closely correlated with the money spent on traveling. They also mention
that not to consider time as a cost introduces a gross error in the
method but to include it is difficult since time has a different value
for each individual. The person who can travel taking advantage of a
paid vacation certainly will value his or her time differently than the
one who has to give up a salary for vacation days. Also time has a
different value for the same individual in different situations, the
decision to undertake a recreational experience often depends on the
individual’s availability of time. Finally, time has a different value
for an individual going to different places. For example, the individual14
might not choose a given location because of the time required to go
there, although he or she can afford the cost of the trip.
Another difficulty arises from the fact that money, time and travel
pleasure present a complex interaction that makes it difficult to isolate
each of the variables for measurement. A pleasant travel route can modify
the value of time for an individual since he or she is getting satisfaction
from the time spent on the road. In some cases money could substitute
for travel time by making a faster travel mode possible such as air
travel, etc.
On the other hand, estimating an equation with relevant variables
omitted can result in biased estimates of the coefficients of the remaining
variables (Johnston, 1972). The extent of the bias depends on the sig-
nificance of the omitted variable and the correlation with the retained
variables. The stronger the correlation, the greater the bias. Applied
to the case under discussion, if money cost of travel and travel time
are positively correlated, that is the higher the travel cost the higher
the travel time cost involved, the slope of the demand curve far the
whole recreation experience would be underestimated when travel time is
not included.
Dwyer, Kelly and Bowes (1977) argue that travel time is a significant
variable when estimating benefits of recreation and that it influences
negatively the demand for recreation, since time as well as money act
as a constraint on the recreation demand for distant sites. Also, the
correlation between travel costs and travel time is high and positive
since people from more distant origins spend more money and time in
getting to a site than people who live closer. Then the demand curve15
for the whole recreation experience estimated by the original procedure
underestimates the number of visits that would occur with a postulated
increase in cost. This demand curve is to the left of the actual curve
(Knetsch, 1963). The area under the estimated curve is smaller than it
should be, therefore, the benefits are underestimated. A further
problem that arises for measuring time cost is that the correlation
between travel costs and time is so high that it is not possible to estimate
the effect of each variable separately (Cesario and Knetsch, 1970). Gum
and Martin (1975) and Brown and Nawas (1973) have suggested that
multicollinearity could be avoided by data disaggregation. In other words,
the use of individual observations may be more accurate than the data from
aggregate zones such as counties, etc. In an empirical analysis they
found that linear cost coefficients were usually more negative when travel




the benefits estimated by the aggregate demand curve were
Cesario (1976) proposed that travel cost and travel time
should be expressed in compatible units and combined to form one variable.
They developed a model in which they take into account the availability




[ 1 ew (b3cij) f\ exp (b3Cik) b4
b2
= boPi lA.
ij J k=l J
where:
j ,k = 1, 2, ..., M recreation sites;
v= the number of visits per unit of time made to site j from








population of center i;
the attractiveness of the park j, a measure of the combined
effect on recreation-trip making of certain characteristics
of the recreation site (acreage, parking space, etc.) ;
the generalized cost of travel from i to j which reflects
travel time and trip expenses;
parameters to be estimated (plausible signs: b3<O; -l<b4<O;
. .
b1,b2>O; exp = ex.
The C in this model reflects an assumed trade-off between time and ij










where $0.0035 ~ yi ~ 0.046. y represents a fraction of the county wage
rate: for adults 1/4-1/2 of the wage rate, for children 25 percent of the
level chosen for adults. The values of y used in this model are based on
Cesario’s review of several transportation cost studies for commuters
(Cesario, 1976).
D = road distance from origin i to site j;
ij
T = travel time in minutes from origin i to site j. This is
ij based on the average travel speed over various types of roads.
The model reflects the fact that the number of trips to the site
decreases as a function of both variables, that is, fewer trips are made
when money or time costs increase. Dwyer, Kelly and Bowes (1977) suggest
that the linear trade-off proposed seems more acceptable based on
existing empirical
from the fact that
between money cost
work. But criticism of this method arises
a generally accepted approximation of the trade-off
and time cost has not yet been established by empirical17
work. Freeman (1979) points out, since the routes and perhaps the mode
of travel are different for commuters, the marginal utility of recreation
related travel could be different than the one estimated by Cesario.
Furthermore, a problem arises in terms of: (1)
time are to be interpreted as costs, and (2) what is
to place on this time?
which components of
the appropriate value
Economic development has led to a decline in the work week and,
therefore, in the amount of time spent at work. Becker (1965) pointed
out the importance that the allocation and efficiency of non-working time
has for economic welfare. The key assumption he makes is that households
are producers as well as consumers. They produce commodities by combining
inputs of goods and time. The prices of these commodities are measured
by the sums of the costs of their goods and time inputs.
The commodities are produced in quantities determined by maximizing
a utility function of the commodity set subject to prices and a constraint
on resources. Resources are measured by the “full income” which is the
sum of money income and time used to obtain utility. This theory suggests
that the total time spent in an activity is costly and that the appropriate
rate at which to value this time is its opportunity cost or scarcity value;
this refers to the value of time in its best alternative use (Wilman, 1980).
Following the work of Becker, McConnell (1975) analyzed the value
of time in the demand for outdoor recreation. He demonstrates that for
estimating demand functions consistent with utility maximizations, the
total time required for completing the recreation activity should be
considered with travel time. For McConnell the appropriate rate at which
to value this time is its opportunity cost.18
He developed a model based on individual choice and utility maximiza-
tion in order to show that time spent at the site is a relevant component of
the total cost of the visit. McConnell examines two cases: (a) where the
consumer can choose the amount of time he works , and (b) where the time
at work is fixed. For the first case the time constraint is presented as:
(1) ~ ~a.r. +w=T
j=l J J
where:
w= amount of time worked;
T= total time available;
‘j
= quantity variable for the recreation activity; it is measured
in the number of trips of a specified length;
a. = number of units of time required to participate in one unit of r.
J
For the second case the time constraint is:
(2) ~ a,r. =T*
j=l J J
T* is the fixed amount of recreation time available.
The income
(3)
constraint is given for both cases as:
n




P = price of the composite good;19
= net variable costs including travel and transfer costs of the
Cj jth activity;
F(w) = the income generated by working w units of time.





~px+~c,r:-F(T - ~ a<r.)l
where the consumer chooses
good . Maximizing (4) with
(5) ~U/~r = A[cj +
j
j=l J J j=l J ‘J
the quantities of recreation and the composite
respect to rj yields:
aj F’(w)]
where:
F’(w) = the marginal earnings of a unit of work;
l
a; = the number of units of work that the consumer must forego
J in order to enjoy one trip of recreation activity r.
Then ajF’(w) is the earnings foregone by enjoying a recreation activity,
r.9 and these earnings are foregone during
J
,~otjust during the travel time. The cost
recreation is the sum of travel costs (cj)
foregone over the entire trip.
the whole recreation period and not
of consuming a unit of outdoor
plus the value of earnings
For the second case the maximand is:
(6) U(x,r) - A(xp + ~ cr. - y)-
j=l J J
Maximizing with respect to rj gives:




P( f a.r. _ T*)
j=l J J
P = marginal utility of recreation time.20
McConnell defines a variable mT = p/T which has the dimensions:
A utility I A utility . A income
A time A income A time
and which can be interpreted as the opportunity cost of scarce recreation
time measured in dollars of income. (7) can be written as:
(8) # = A(cj + ajm#
j
This equation says that the cost of a unit of the j
th
recreation activity
is travel cost (c.) plus the scarcity value of time (a.m# in income.
J J
So even in the cases where the consumers forego zero earnings (since
they cannot choose to work longer), they still consider the scarcity
value of time as part of the cost of the recreation activity because
the time could have been used in other recreational activities. With
?’
the marginal monetary value of an extra unit of time, the demand for out-
door recreation can be written as:
(9) rj = fj(cj + aj~, y)
where y is money income; c. + a, is the unit cost of the experience,
J J%
where the unit is a trip. Equation (9) has important implications for the
specification of the demand
tional approach specifies:
distance), with distance as
approach indicates a demand
costs + time costs, income,
function for outdoor recreation. The tradi-
number of trips = f(travel costs, income,
a proxy for time in transit. McConnell’s
function of the form: number of trips = f(travel
distance), where distance is accounting for the21
different relative travel costs of substitutes faced by recreationists
from different distance zones and for the effect of distance on information
about a site.
Knetsch and Cesario (1976) disagree with McConnell. They say that
McConnell’s model is too simple to capture the essence of alternative ways
in which people may actually make decisions. They recognize that the total
time commitment has an important bearing on trip frequencies, however, this
phenomenon is reflected in the observed numbers of people going to a parti-
cular site from different areas. The observed numbers of people are the
data which the travel cost takes into account in the estimation of the
demand curve. However, further research done by Wilman (1980) and Freeman
(1979) support McConnell’s approach.
On the other hand, McConnell $ails to analyze the travel time and
from his model it seems that both travel time and time spent at the site
are valued at the same rate: the opportunity cost of time. However
the utilities and disutilities that can arise as a consequence of the trip
itself and the stay at the site may be quite different in each recreation
experience.
Cesario (1976) suggests another approach to placing a value on time.
He points out that travel time has both a scarcity value (opportunity
cost) and a commodity value where the commodity value refers to the value
of time in its existing use. The difference between these two is called
“value of time saved” (DeSerpa, 1971)and is viewed as the appropriate
rate at which to value the travel time for outdoor recreation. In his
work Cesario uses the value of time saved to value travel time but he
does not explicitly consider the cost of time spent at the site and treats
it as if it had a zero value.22
Based on Becker’s and McConnell’s approaches, Wilman (1980) developed
a model where she showed that travel time and recreation time (time spent
at the site) are relevant costs of recreation, She also demonstrates that
the recreation time can be valued in terms of its opportunity cost, while
the travel time in most circumstances can be valued in terms of the “value
of time saved”.
Freeman (1979) developed his own model, based on Wilrnan’smodel.
It is a general theoretical model based on the travel cost method where he
demonstrates that travel time and time spent at the site, are relevant
components of the total cost of the visit although they can be valued
differently. Freeman bases his model on an individual’s utility function.
The individual maximizes his utility subject to his money income and time
availability constraints. He concludes that, if the marginal utility
from travel (ti) is zero, then travel time and on-site time can be added
and a single shadow price can be used. But if ti is different than zero,
then different shadow prices would be used. Furthermore, Freeman argues that
the consideration of time cost at the site will affect empirical estimations
of demand for recreation if time at the site varies inversely with distance.
In this case when on-site time is included the total cost measure will
increase more (absolutely and relatively) for individuals who are closer to
the site. As a consequence, when on-site time costs are not included in the
estimation of costs, the demand curve for recreation will be more inelastic
than the true demand curve and benefits will be overestimated (Freeman,
1979) , Thus, Freeman’s model suggests several interesting points. In the
first place, the on-site time cost appears as a new variable (as McConnell
and Wilman have also suggested), to be taken into account in the estimation23
of benefits, increasing the complexity of this estimation. Secondly,
up to this point previous models and reasoning led to the conclusion that
the exclusion of the variable time results in an underestimation of benefits
when che cost of the on-site time is not included in the model. This
depends on a possible relationship between on-site time and distance that
still has not been established.
The criticism of Freeman’s model arises partly because of some of
its assumptions. The model assumes that the number of days spent at each
site is constant and because this is not likely to happen, the estimation
would become more complex. The available time for recreation is also
assumed to be fixed and this is hard to generalize for all individuals.
Available time could be estimated in this way for individuals working
under an eight hour work day regime. But this would not Be appropriate for
professions in which the time available for recreation is a personal decision
based on a trade-off between work and leisure in some way free from tight
rules. Freeman’s model does not consider alternative and competitive
modes of travel that can affect both the utilities and disutilities from
travel time. Finally, the problem of an appropriate shadow price for time
still persists. On one side the wage rate could be proposed as the shadow
price of time since it reflects the opportunity cost of time between
work and leisure, but institutional constraints such as the eight-hour
day do not allow for a free trade-off, On the other side, commuters’
behavior showsthe shadow price of time is substantially less than the wage
rate (at least for them). The problem that Cesario’s estimation poses has
already been discussed. All of these considerations lead to the conclusion
that more research in the area is needed.24
Finally, as a further insight
and Scott (1981) have demonstrated
into the problem of time, Allen, Stevens
empirically and theoretically that
although the omission of the time variable in the estimation of benefits
introduces a bias, the nature and importance of it might vary when dif-
ferent situations are considered. When congestion is also a factor affecting
the demand for recreational uses of the environment, they found that, if it
is also excluded from the model along with time cost, the omission of the two
variables introduces a bias in the estimation of benefits with an indeter-
minate sign. They also found that the association between time cost and
travel cost results in multicollinearity, and that this is a problem even
with individual obsenations. They support the procedure suggested by Cesario
and Knetsch, that travel time and travel cost should be expressed in compatible
units and combined to form one variable, rather than the Gum and Martin
approach.
Conclusions
Since the travel cost method is widely used to estimate the benefits
for the recreational uses of the environment ~ Particular attention has been
paid to how the original shortcomings have been addressed. One of the problems
that the method presents is the bias introduced when the time variable is
not included in the model. The first conclusion is that since the omission
of time in~roduces a bias, which may be serious, the method has to consider
the time variable in order to provide more accurate estimates.
Bishop and Heberlein (1979) used the travel cost method to estimate
the willingness to pay per permit for goose hunting. The experiment
attempted to show the extent of the bias introduced by three different25
assumptions with respect to time costs. They used three models: Model 1,
time value equal to zero; Model 2, time value equal to one-fourth of median
income rate; and Model 3, time value equal to one-half of median income
rate. The consumer surplus per permit obtained was $11, $28, and $45,
respectively, for each of the models. This suggests significant differences
in values depending on whether time costs are included or not, and when
included, on the shadow price of time.
Another question that is raised is how to treat or introduce the
variable time in a model. In the first place, it is difficult to measure
and place a value on time spent on traveling because of the multicollinearity
with travel cost. Two different ways of solving the problem have been pro-
posed by researchers. The first approach, by Gum and Martin (1975) and by
Brown and Nawas (1971), suggests that collecting disaggregate data should
l
help to avoid multicollinearity. The second approach, by Cesario and Knetsch
(1976), considers travel time and travel costs as compatible units and combines
them in one variable. This latter procedure has been proven to be more appro-
priate. But a new problem arises with respect to two points: (a) the nature
of time-money trade-off, whether
and (b) what is the right shadow
half of the wage rate, which has
other fraction. The uncertainty
it is linear or some other relationship
price of time, i.e. one-fourth to one-
been discussed by Cesario (1976), or some
about the correct value to be chosed leads
to the second conclusion, that more research is necessary in these areas.
It has been demonstrated by McConnell (1975), Wilman (1980), Freeman (1979),
and others that both travel time and on-site time are costly, The issue raised
by Freeman concerning the way in which the relationship between on-site time and
distance could affect the measurements of benefits is another area for further
research.26
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